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Control system and method for a wireless communications terminal 



(57) A wireless communications terminal 20 stores 
owner information and function states. A terminal con- 
trol device 1 0 transmits, to the wireless communications 
terminal 20, control data 31 Including control target in- 
formation for specifying a terminal to be controlled and 
function state change information indicating a change 
made in the function states of the terminal. The wireless 
communications terminal 20 determines, based on the 



received control target information and the stored owner 
inf ormatlo n , whether a function state (s) Is to be changed 
or not, and changes the stored function states In accord- 
ance with the determination result. The wireless com- 
munications terminal 20 transmits, to the terminal con- 
trol device 10, a process end notification 32 including 
the terminaPs own identification information and indicat- 
ing whether the function state (s) has been changed or 
not. 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001 ] The present Invention relates to a control sys- 
tem for a wireless communications terminal used In a 
wireless communications system, and more specifically, 
to a control system for a wireless communications ter- 
minal controlling function states of the wireless commu- 
nication terminal by using a terminal control device. 

Description of the Background Art 

[0002] The useofawlreless communications terminal 
such as a mobile phone and a PHS (Personal Handy 
phone System) terminal has spread so rapidly that It is 
now possible to have a conversation over a telephone 
or communicate with each other by using such wireless 
communications terminal at any time and any place. 
However, such a desirable advantage of the wireless 
communications terminal capable of communicating at 
any time and anyplace can be undesirable under some 
circumstances. For example, it is often undesirable for 
a school lesson to be disturbed by a student's mobile 
phone ringing In the classroom. 
[0003] To avoid such situations, the wireless commu- 
nications terminal, which supports various functions, Is 
structured so as to store, for example, Information about 
whether each function is permitted or not, and/or param- 
eters to be used when executing each function, such 
that the values ol the parameters can be changed from 
outside of the terminal. Such information stored In the 
wireless communications terminal is hereinafter re- 
ferred to as a "function state". For example, the function 
state includes information whether calls can be made or 
received, or Information about a type and a sound vol- 
ume of a ring tone for a received call or mall message, 
and the like. The wireless communications terminal Is 
typically structured so as to enable the function state to 
be changed by using Input keys or the like, thereby al- 
lowing a user of the terminal to change the terminal's 
function state based on the circumstances where the 
terminal Is used. Thus, the functions of the wireless 
communications terminal can be restricted within a cer- 
tain range based on a setting Inputted by the user. 
[0004] Japanese Patent Lald-Open Publication No. 
H1 0-243454 discloses a system for controlling a func- 
tion state of a wireless communications terminal based 
on a method other than using a setting inputted by a 
user. In the system disclosed In this gazette, a terminal 
control device is placed in an area where a function state 
of awlreless communications terminal Is to be changed. 
The device transmits a control signal for changing the 
function state of the terminal, thereby enabling the ter- 
minal to change Its function state based on the control 
signal transmitted therefrom. 



[0005] However, the above-described system has a 
problem that function states of all wireless communica- 
tions terminals that have received the control signal will 
be uniformly changed Into the same state, thereby re- 
5 striding the functions of even those wireless communi- 
cations terminals whose function states are not to be 
changed. Furthermore, the terminal control device can- 
not check a wireless communications terminal has ac- 
tually changed its function state, which makes It Impos- 
ts slble for the device to manage the function state of the 
terminal based on the current function state thereof. 

SUMMARY OF THE INVENTION 

t5 [0006] Therefore, an object of the present Invention Is 
to provide a control system for a wireless communica- 
tions terminal that can change a function state of a spe- 
cific wireless communications terminal and allows a ter- 
minal control device to check that the wireless commu- 
nications terminal has actually changed Its function 
state. 

[0007] The present invention has the following fea- 
tures to attain the object mentioned above. 
[0008] A first aspect of the present Invention is direct- 
ed to a control system for at least one wireless commu- 
nications terminal for controlling a function of the at least 
one wireless communications terminal, Including: a ter- 
minal control device; and the at least one wireless com- 
munications terminal, the terminal control device Includ- 
ing: a control data generation section for generating 
control data including control target Information to spec- 
ify a terminal of the at least one wireless communica- 
tions terminal to be controlled, and function state 
change information about a change made in a function 
state of the terminal; and a transmitting section fortrans- 
mitting the control data generated by the control data 
generation section to the at least one wireless commu- 
nications terminal, and each of the at least one wireless 
communications terminal Including: a function state 
storing section for storing the function state of the wire- 
less communications terminal; a receiving section for re- 
ceiving the control data transmitted from the terminal 
control device; an extraction section for extracting the 
control target information and the function state change 
Information from the control data received by the receiv- 
ing section; a determination section for determining, 
based on the control target Information extracted by the 
extraction section, whether the function state etored In 
the function state storing section is to be changed or not; 
and a change section for changing, in accordance with 
a determination result obtained by the determination 
section, the function state stored in the function state 
storing section, based on the function state change in- 
formation extracted by the extraction section. 
[0009] As described above, in the first aspect, the 
wireless communications terminal stores its own func- 
tion state, and the terminal control device transmits, to 
the wireless communications terminal, the control data 
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including tha control target Information and the function 
state change Informat ton. The wireless communications 
terminal determines, based on the received control tar- 
get Information, whether the function state Is to be 
changed or not, and changes the stored function state 
In accordance with the determination result. Thus, It is 
possible to change a function state of a specific wireless 
communications terminal. 

[0010] In a second aspect of the present Invention 
based on the first aspect, each of the at least one wire- 
less communications terminal further Includes an owner 
Information storing section for storing owner Information 
of the wireless communications terminal, and the deter- 
mination section determines, based on the control target 
Information extracted by the extraction section and the 
owner Information stored In the owner Information stor- 
ing section, whether the function state stored In the func- 
tion state storing section Is to be changed or not. 
[0011 1 As described above, In the second aspect, the 
wireless communications terminal stores Its own owner 
Information, and determines whether the function state 
Is to be changed or not based on the received control 
target Information and owner information. Thus, It is pos- 
sible to easily specify a wireless communications termi- 
nal whose function state is to be changed. 
[0012] In a third aspect of the present Invention based 
on the second aspect, each of the at least one wireless 
communications terminal further includes a response 
transmitting section fortransmitting, to the terminal con- 
trol device, a response which Indicates whether the 
function state stored In the function state storing section 
has been changed or not, the response Including Iden- 
tification Information of the wireless communications 
terminal, and the terminal control device further in- 
cludes: a response receiving section for receiving the 
response transmitted from the at least one wireless 
communications terminal; a process history storing sec- 
tion for storing the response received by the response 
receiving section as a process history; and a manage- 
ment section for changing, based on the process history 
stored In the process history storing section, a content 
of the control data to be generated by the control data 
generation section. 

[0013] As described above, in the third aspect, the 
wireless communications terminal transmits the re- 
sponse which Indicates whether the function state has 
been changed or not, the response Including Its own 
Identification information. Thus, the terminal control de- 
vice can check that the wireless communications termi- 
nal has changed its function state, thereby enabling the 
function state to be changed effectively. 
[0014] In a fourth aspect of the present invention 
based on the second aspect, the function state change 
information Includes function specification Information 
including a value to be set in the terminal to be controlled 
and time specification information specifying a period of 
time during which the value included in the function 
specification information of the terminal is effective, and 



the change section changes, only within the period of 
time specified by the time specification Information, the 
function state stored in the function state storing section 
Into the value Included In the function specification In- 
5 formation. 

[0015] As described above, In the fourth aspect, the 
wireless communications terminal receives the time 
specification Information, and changes the stored func- 
tion state only within the specified time. Thus, it Is pos- 
slble to temporarily change the function of the wireless 
communications terminal by using the terminal control 
device. 

[0016] A fifth aspect of the present invention is direct- 
ed to a terminal control device controlling a function of 

f5 at least one wireless communications terminal, Includ- 
ing: a control data generation section for generating 
control data Including control target Information to spec- 
ify a terminal of the at least one wireless communica- 
tions terminal to be controlled and function state change 

20 information indicating a change made in a function state 
of the terminal; and a transmitting section for transmit- 
ting, to the windless communications terminal, the con- 
trol data generated by the control data generation sec- 
tion. 

25 [0017] As described above, In the fifth aspect, It is 
possible to provide the terminal control device In the 
control system for a wireless communications terminal 
according to the first aspect. 

[0018] A sixth aspect of the present Invention Is di- 
50 rected to a wireless communications terminal structured 
so that a function thereof Is controllable by a terminal 
control device, Including: a function state storing section 
for storing the terminal's own function state; a receiving 
section for receiving, from the terminal control device, 
35 control data including control target information to spec- 
ify a terminal to be controlled and function state change 
information indicating a change made in the function 
state; an extraction section for extracting the control tar- 
get Information and the function state change Informa- 
40 tlon from the control data received by the receiving sec- 
tion: a determination section for determining, based on 
the control target information extracted by the extraction 
section, whether the function state stored in the function 
state storing section is to be changed or not; and a 
45 change section for changing, In accordance with the de- 
termination result obtained by the determination sec- 
tion, the function state stored In the function state storing 
section, based on the function state change Information 
extracted by the extraction section. 
so [0019] As described above, in the sixth aspect, it is 
possible to provide the wireless communications termi- 
nal In the control system for a wireless communications 
terminal according to the first aspect. 
[0020] A seventh aspect of the present Invention Is di- 
ss rected to a control method for at least one wireless com- 
munications terminal controlling a function of the at least 
one wireless communications terminal by using a termi- 
nal control device, the method being executed with a 
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function state of each ot the at least one wireless com- 
munications terminal being stored In the wireless com- 
munications terminal, wherein the method Includes: a 
generation step, performed by the terminal control de- 
vice, of generating control data Including control target 
information to specify a terminal of the at least one wire- 
less communications terminal to be controlled and func- 
tion state change Information Indicating a change made 
In the function state of the terminal; a transmitting step, 
performed by the terminal control device, of transmitting 
the generated control data to the wireless communica- 
tions terminal; a receiving step, performed by the wire- 
less communications terminal, of receiving the transmit- 
ted control data: an extraction step, performed by each 
of the at least one wireless communications terminal, of 
extracting the control target Information and the function 
state change Information from the received control data; 
a determination step, performed by each of the at least 
one wireless communications terminal, of determining 
whether the stored function state is to be changed or not 
based on the extracted control target information; and 
a change step, performed by each of the at least one 
wireless communications terminal, of changing the 
stored function state based on the extracted function 
state change Information in accordance with the deter- 
mination result. 

[0021 ] As described above, In the seventh aspect, the 
wireless communications terminal stores its own func- 
tion state, and the terminal control device transmits, to 
the wireless communications terminal, the control data 
including control target information and function state 
change Information. The wireless communications ter- 
minal determines, based on the received control target 
information, whether the function state Is to be changed 
or not, and changes the stored function state in accord- 
ance with the determination result. Thus, ft Is possible 
to change a function state of a specific wireless commu- 
nications terminal. 

[0022] An eighth aspect of the present Invention is di- 
rected to a program executed by a wireless communi- 
cations terminal for enabling control of a function by us- 
ing a terminal control device, the program being execut- 
ed with a function state of each of the at least one wire- 
less communications terminal being stored in the wire- 
less communications terminal, Including: a receiving 
step of receiving control data Including control target In- 
formation to specify aterminal to be controlled and func- 
tion state change Information indicating a change made 
in the function state of the terminal; an extraction step 
of extracting the control target information and the func- 
tion state change Information from the received control 
data; a determination step of determining, based on the 
extracted control target Information, whether the stored 
function state Is to be changed or not; and a changestep 
of changing, in accordance with the determination re- 
sult, the stored function state based on the extracted 
function state change Information. 
[0023] As described above, in the eighth aspect, it is 



possible to provide the program executed, by the wire- 
less communications terminal In the control system for 
a wireless communications terminal according to the 
first aspect, for enabling a function control by using the 

5 terminal control device. 

[0024] These and other objects, features, aspects 
and advantages of the present invention will become 
more apparent from the following detailed description of 
the present Invention when taken in conjunction with the 

10 accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0025] 

13 

FIG. 1 is an illustration showing the structure of a 
control system for a wireless communications ter- 
minal according to an embodiment of the present 
invention: 

20 FIGS. 2A to 2C are Illustrations showing other ex- 
emplary installations of a terminal control device of 
the control system for a wireless communications 
terminal according to the embodiment of the 
present Invention; 
25 FIG. 3 Is a block diagram showing a detailed struc- 
ture of the terminal control device and the wireless 
communications terminal of the control system for 
a wireless communications terminal according to 
the embodiment of the present Invention; 
so FIG. 4 Is a flowchart Illustrating a function state 
change process performed by the wireless commu- 
nications terminal ot the control system for a wire- 
less communications terminal according to the em- 
bodiment of the present Invention; 
35 FIG. 5 is a flowchart illustrating a timer setting proc- 
ess performed by the wireless communications ter- 
minal of the control system for a wireless commu- 
nications terminal according to the embodiment of 
the present Invention: 
40 FIGS. 6A to 6C are Illustrations showing exemplary 
structures of control data transmitted from the ter- 
minal control device to the wireless communica- 
tions terminal of the control system for a wireless 
communications terminal according to the embodi- 
es ment of the present Invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

so [0026] FIG. 1 is an illustration showing the structure 
of a control system for a wireless communications ter- 
minal according to an embodiment of the present Inven- 
tion. The system shown in FIG. 1, including a terminal 
control device 10 and a wireless communications terml- 

55 nal 20, is characterized by an ability to change function 
states of the wireless communications terminal 20 found 
In a function state change area. The vertical direction In 
FIG. 1 corresponds to the direction perpendicular to the 
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ground. Hereinafter, the term "function state" Is used In 
reference to each of a number ol functions supported 
by the wireless communications terminal. 
[0027] As shown In FIG. 1 , the terminal control device 
10 and the wireless communications terminal 20 are 
connected communlcably with each other by radio 
waves. More specifically, the terminal control device 1 0 
and the wireless communications terminal 20 are con- 
nected communlcably with each other, for example, by 
using a wireless network such as a wireless local area 
network (LAN), Bluetooth, Infrared communications, a 
mobile phone, and a PHS terminal. The terminal control 
device 10 is placed around a doorway 41 of an area 
where the function states of the wireless communica- 
tions terminal 20 are to be changed (hereinafter referred 
to as "function state change area 0 ). In FIG. 1 , the termi- 
nal control device 1 0 Is placed on a wall around a door- 
way 41 of the function state change area. The function 
state change area is, for example, a hospital, a compart- 
ment on a train, a concert hall, a meeting room, and a 
classroom. The terminal control device 10 transmits 
control data 31 at regular Intervals, continuously, or over 
a specific period of time to the wireless communications 
terminal 20, which may be taken In or out the function 
state change area. 

[0026] The control data 31 is used to change the func- 
tion states of the wireless communications terminal 20. 
The control data 31 Includes control target Information 
and function state change Information. The control tar- 
get Information Is Information for specifying a wireless 
communications terminal to be (or not to be) controlled. 
Specifically, the control target Information is, for exam- 
ple, Information Including one or any combination of us- 
er's name, users' group name, user's job title, telephone 
number, mail address, serial number, part number, and 
generic or proper name of a device, and the like. 
[0029] The function state change information is infor- 
mation about a change made In the function states of 
the wireless communications terminal to be controlled. 
The function state change Information Includes function 
specification Information and, If necessary, time speci- 
fication Information. The function specification informa- 
tion includes a value to be set in the wireless communi- 
cations terminal as the function states. Specifically, the 
function specification Information Includes, for example, 
a value (ON/OFF value or parameter) to be set In the 
wireless communications terminal about the following 
Information: power ON, power OFF, phone ring tone 
OFF, amplifying or lowering the volume of a phone ring 
tone, phone ring toneON, amplifying or loweringthe vol- 
ume of a notification sound of an Incoming mail, vibra- 
tion alert ON, vibration alert OFF, wireless signal trans- 
mission OFF, wireless signal transmission ON, call re- 
ception OFF, call reception ON, data reception OFF, da- 
ta reception ON, data transmission OFF, and data trans- 
mission ON, etc. The time specification information is 
information for specifying a period of time during which 
the function states are to be changed. Specifically, the 



time specification Information is, for example, one or any 
arbitrary combination of Information about a start time, 
an end time, and duration. The function state change 
Information at least Includes function specification Infor- 
5 mation, and may not need to Include time specification 
Information. 

[0030] The control data 31 transmitted from the termi- 
nal control device 1 0 Is determined In various ways. For 
example, the terminal control device 1 0 may Include In- 
put means such as Input keys or Input switches, thereby 
allowing an administrator of the terminal control device 
10 to determine the control data 31. Alternatively, the 
terminal control device 1 0 may be connected communl- 
cably with a management device of a wireless commu- 
nications system, etc., for receiving the control data 31 
therefrom. Alternatively, the terminal control device 10 
may receive a process end notification 32 about whether 
the function states of the wireless communications ter- 
minal 20 have been changed or not, thereby changing 
a content of the control data 31 based thereon. 
[0031] The wireless communications terminal 20 is, 
for example, a mobile phone, a PHS terminal, a PDA 
(Personal Digital Assistant), a personal computer, an 
audio-video device, etc. Furthermore, the wireless com- 
munications terminal 20 may be a headphone or an ear- 
phone, etc., communlcably connected to each device 
described above and capable of wireless communica- 
tions. The wireless communication terminal 20 receives, 
from the terminal control device 10, the control data 31 
at a point near the doorway 41 of the function state 
change area, thereby changing its function states based 
on the received control data 31 and transmitting the 
process end notification 32 to thetermlnal control device 
10. 

[0032] In FIG. 1 , one terminal control device 1 0 Is as- 
sumed to be placed on the wall around the doorway 41 
of the function state change area, however, the number 
and the location of the terminal control device 1 0 are not 
restricted thereto. FIGS. 2A to 2C are Illustrations show- 
ing other exemplary Installations of the terminal control 
device 1 0. In PIGS. 2A to 2C, the vertical direction cor- 
responds to the direction perpendicular to the ground as 
in FIG. 1. In an exemplary installation shown in FIG. 2A, 
a terminal control device 1 0a and a terminal control de- 
vice 10b are placed on a wall around an entrance 42 
and an exit 43 of the function state change area, respec- 
tively. In an exemplary Installation shown In FIG. 2B, a 
terminal control device 1 0c Is placed on a ceiling of the 
function state change area. Furthermore, in an exem- 
plary installation shown in FIG. 2C, a terminal control 
device 1 0d and a terminal control device 1 0g are placed 
on a wall around an entrance 42 and an exit 43 of the 
function state change area, respectively, and terminal 
control devices 1 0e and 1 0f are each placed on a celling 
of the function state change area. In the exemplary in- 
stallations shown in FIGS. 2Ato2G, thetermlnal control 
devices 1 0a to 1 0g are placed on the wall orthe ceiling. 
However, the terminal control device 1 0 may be placed 
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on a floor, or may be deployed In a movable manner. 
[0033] Furthermore, the terminal control device 10 
may transmit a piece of control data 31 with both control 
target Information and function state change Information 
being Included therein, or transmit these two pieces of 
Information separately. Still further, a base station con- 
trolling transmission of the wireless communications ter- 
minal 20 may be used as the terminal control device 10, 
whereby the control data 31 Is transmitted by using a 
wireless communications function originally provided 
with the wireless communications terminal 20. Alterna- 
tively, the terminal control device 10 may be Installed 
separately from the base station, whereby the control 
data 31 is transmitted by using a wireless communica- 
tions function other than that originally provided with the 
wireless communications terminal 20. As an example of 
the latter case, In a control system for a wireless com- 
munications terminal, the control data 31 may be trans- 
mitted by using Bluetooth in the case where the wireless 
communications terminal 20 is a mobile phone. 
[0034] FIG. 3 Is a block diagram showing a detailed 
structure of the terminal control device 1 0 and the wire- 
less communications terminal 20. As shown in FIG. 3, 
the terminal control device 10 Includes a control data 
generation section 11, a transmitting section 12, a re- 
ceiving section 13, a process history storing section 14, 
and a management section 15. The wireless communi- 
cations terminal 20 Includes a receiving section 21 , an 
element extraction section 22, a change determination 
section 23, an owner Information storing section 24, a 
function state storing section 25, a function state change 
section 26, and a transmitting section 27. 
[0035] Each component shown In FIG. 3 generally op- 
erates as follows. The control data generation section 
11 generates control data for controlling the function 
states of the wireless communications terminal 20, and 
outputs the control data to the transmitting section 12. 
The transmitting section 12 transmits the control data 
outputted from the control data generation section 1 1 to 
the wireless communications terminal 20 by radio 
waves. As such, the control data 31 Is transmitted by 
radio waves from the terminal control device 10 to the 
wireless communications terminal 20. 
[0036] In the wireless communications terminal 20, 
the owner Information storing section 24 stores owner 
information of the wireless communications terminal 20, 
and the function state storing section 25 stores the func- 
tion states of the wireless communications terminal 20. 
The receiving section 21 receives the control data 31 
transmitted from the terminal control device 1 0, and out- 
puts the received control data 31 to the element extrac- 
tion section 22. The element extraction section 22 ex- 
tracts control target information and function state 
change Information from the control data outputted from 
the receiving section 21, and outputs the extracted in- 
formation to the change determination section 23. The 
change determination section 23 determines whether 
any function state stored In the function state storing 



section 25 Is to be changed or not, based on both the 
control target Information outputted from the element 
extraction section 22 and the owner Information stored 
In the owner Information storing section 24. 
5 [0037] When it is determined that no function states 
are to be changed, the change determination section 23 
notifies the transmitting section 27 that no function 
states are to be changed. In this case, the transmitting 
section 27 transmits the process end notification 32 
which Indicates that no function states have been 
changed, the notification Including an Identifier of the 
wireless communications terminal 20. 
[0038] On the other hand, when it is determined that 
any function state is to be changed, the change deter- 
mination section 23 outputs the function state change 
Information outputted from the element extraction sec- 
tion 22 to the function state change section 26. In this 
case, the function state change section 26 selects a 
function state(s) to be changed, based on the function 
state change information outputted from the change de- 
termination section 23 and the current function states 
stored In the function state storing section 25, thereby 
changing the function state(s) selected from among the 
function states stored In the function state storing sec- 
tion 25, based on the function state change Information 
outputted from the change determination section 23. 
Then, the function state change section 26 notifies the 
transmitting section 27 of the change result of the func- 
tion state(s). The transmitting section 27 transmits, by 
radio waves, the process end notification which Indi- 
cates the change result of the function state(s) 32, the 
notification Including the Identifier of the wireless com- 
munications terminal 20, based on the notification from 
the function state change section 26. As such, regard- 
less of whether any function state of the wireless com- 
munications terminal 20 has been changed or not, the 
process end notification 32 is transmitted by radio 
waves from the wireless communications terminal 20 to 
the terminal control device 10. 
[0039] In the terminal control device 10, the process 
history storing section 14 stores as a process history the 
change result of the function state(s) transmitted from 
the wireless communications terminal 20. The receiving 
section 13 receives the process end notification 32 
transmitted from the wireless communications terminal 
20, and updates the process history stored In the proc- 
ess history storing section 14 based on the received 
process end notification 32. The management section 
15 manages an operation of the control data generation 
section 11 based on the process history stored in the 
process history storing section 14. For example, when 
the process end notification 32 Is received from alt of the 
wireless communications terminals 20 whose function 
state (s) Is to be changed, the management section 15 
may control the control data generation section 11 to 
stop transmission of the control data 31 . Alternatively, 
when the control data generation section 11 generates 
the control data 31 that is transmitted to the wireless 
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communications terminal 20 taken out of the function 
state change area, the management section 15 may 
control the control data generation section 11 so as to 
control only the wireless communications terminal 20 
that has transmitted the process end notification 32 in- 
dicating that Its function state(s) has been changed (that 
is, the wireies6 communications terminal 20 whose 
function state(s) has been changed). Alternatively, the 
management section 15 may Identify the wireless com- 
munications terminal 20 taken In or out the function state 
change area based on the process history stored In the 
process history storing section 1 4, for example, to check 
whether each student is present or not in the case where 
the function state change area is a classroom. 
[0040] The wireless communications terminal 20 
waits for the control data 31 as well as a wireless signal 
to come when It Is operating. When the wireless signal 
Is received, the wireless communications terminal 20 
executes a wireless communications function originally 
provided therewith. The wireless communications ter- 
minal 20 may have any type of wireless communications 
function, and the type thereof does not affect the struc- 
ture of the present invention. Therefore, the description 
thereof is hereinafter omitted. 

[0041 ] When the control data 31 is received, the wire- 
less communications terminal 20 operates In accord- 
ance with aflowchart shown In FIG. 4. FIG. 4 Is the flow- 
chart illustrating a function state change process per- 
formed by the wireless communications terminal 20. In 
the process Illustrated in FIG. 4, two timers are used: a 
start timer for measuring a time to lapse after receiving 
the control data 31 before beginning to change a func- 
tion state(s), and an end timer tor measuring a tlma to 
lapse after changing the function state(s) before restor- 
ing it to the original state. The details of the flowchart 
illustrated in FIG. 4 are described below. 
[0042] As illustrated in FIG. 4, the wireless communi- 
cations terminal 20 repeatedly performs the following 
three processes: a process performed whan the control 
data has been received (steps S1 02 to S1 1 0), a process 
performed when the start timer has timed out (steps 
S112 to S11 6), and a process performed when the end 
timer has timed out (steps S1 1 B to S1 1 9). More specif- 
ically, the wireless communications terminal 20 deter- 
mines wh ether the control data has been received or not 
(step S101 ). When it Is determined that the control data 
has been received, the wireless communications termi- 
nal 20 performs the process carried out In steps S102 
to S11 0. Then, the wireless communications terminal 20 
determines whether the start timer has timed out or not 
(step S111). When It Is determined that the start timer 
has timed out, the wireless communications terminal 20 
performs the process carried out in steps S11 2 to S 1 1 6. 
Then, the wireless communications terminal 20 deter- 
mines whether the end timer has timed out or not (step 
S117). When it is determined that the end timer has 
timed out, the wireless communications terminal 20 per- 
forms the process carried out In steps S116 to S119. 



Then, the wireless communications terminal 20 returns 
to step S101, and repeats the above-described three 
processes. 

[0043] As a first process, the process performed when 
5 the control data has been received (steps S1 02 to S1 1 0) 
Is described. In the wireless communications terminal 
20, the receiving section 21 receives the control data 31 
transmitted from the terminal control device 1 0 and out- 
puts the received control data to the element extraction 
section 22. The element extraction section 22 extracts 
both the control target Information and the function state 
change information from the control data outputted from 
the receiving section 21 and outputs the extracted infor- 
mation to the change determination section 23 (step 
S102). The change determination section 23 reads the 
owner Information of the wireless communications ter- 
minal 20 Irom the owner Information storing section 24 
(step S1 03). Then, the change determination section 23 
determines whether the control target Information has 
been extracted in step S102 or not (step S104). When 
it Is determined that the control target Information has 
been extracted in step S102, the change determination 
section 23 proceeds to step S105. Otherwise, the 
change determination section 23 proceeds to step 
S110. 

[0044] When proceeding to step S105, the change 
determination section 23 checks the type of the control 
target information extracted in the element extraction 
section 22 (step S105), that Is, checks which one of the 
Information, target Information or non-target Informa- 
tion, has been included in the control target information. 
The target Information Is Information for specifying a 
wireless communications terminal whose function state 
(s) is to be changed, and the non-target information is 
information for specifying a wireless communications 
terminal whose function state(s) Is not to be changed. 
The change determination section 23 proceeds to step 
S1 08 when the control target Information Is target Infor- 
mation, or proceeds to step S1 07 when the control tar- 
get Information Is non-target Information. 
[0045] When the control target information Istarget In- 
formation, the change determination section 23 deter- 
mines whether an owner of the wireless communica- 
tions terminal 20 is included in the target information or 
not, based on the target Information and the owner In- 
formation read In step S1 03 (step S1 06). When the con- 
trol target Information Is non-target Information, the 
change determination section 23 determines whether 
the owner is excluded from the non-target information 
or not, based on the non-target information and the own- 
er information read In step S103 (step 5107). 
[0046] When it is determined that the owner is Includ- 
ed In the target Information in step S1 06, or that the own- 
er is excluded from the non-target Information In step 
S1 07, the change determination section 23 proceeds to 
step S108. In this case, the function state change sec- 
tion 26 performs a timer setting process (shown In FIG. 
5) (step S108). In the timer setting process, values of 
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the start timer and the end timer are set If required. Th en, 
the function state change section 26 notifies the trans- 
mitting section 27 of the change result of the function 
state(s). The transmitting section 27 transmits the proc- 
ess end notification 32 which indicates the change result 
of the function state(s) to the terminal control device 1 0, 
the notification including the identifier of the wireless 
communications terminal 20, based on the notification 
from the function state change section 26(step S109). 
[0047] On the other hand, when It Is determined that 
the owner Is not Included in the target Information in step 
S106, or that the owner Is not excluded from the non- 
target information in step S107, the change determina- 
tion section 23 proceeds to step S110. In this case, the 
change determination section 23 notifies the transmit- 
ting section 27 that the function state(s) Is not to be 
changed. The transmitting section 27 transmits the 
process end notification 32 which Indicates that the 
function state(s) has not been changed, the notification 
including the identifier of the wireless communications 
terminal 20(step S110). 

[0048] As a second process, the process performed 
when th e start timer has t Im ed out (steps S1 1 2 to S 1 1 6) 
Is described. When the start timer has timed out, the 
function state change section 26 starts operating. The 
function state change section 26 selects a function state 
(s) to be changed based on the function specification 
Information extracted In step S201 described further be- 
low and the current function states stored In the function 
state storing section 25 (step S112). More specifically, 
the function state change section 26 supposes that, in 
principle, all the function states Included In the function 
specification Information are to be changed, and then 
excludes, from the function states to be changed, any 
function state whose two values (i.e., one included In 
the function specification information and another 
stored in the function state storing section 25) coincide 
with each other. 

[0049] Then, the function state change section 26 
reads the value of the selected function state(s) from the 
function state storing section 25, which Is currently 
stored therein, forsavlngthe read value In another stor- 
ing section (not shown) (step S11 3). By saving the cur- 
rent function states as described above, the function 
states can be restored to the original state when the end 
timer has timed out. Then, the function state change 
section 26 changes the value of the selected function 
etate(s), which Is currently stored In the function state 
storing section 25, into the value included in the function 
specification information (step S114). Then, the function 
state change section 26 stops the start timer (step 
S1 1 5), and activates the end timer (step S1 1 6). The end 
timer is timed out when a time corresponding to the set 
value of the timer has lapsed. 

[0050] As a third process, the process performed 
when the end timer has timed out (steps S1 18 to S11 9) 
is described. When the end timer has timed out, the 
function state change section 26 starts operating. The 



function state change section 26 restores the function 
states stored In the function state storing section 25 to 
the original state (step S118). More specifically, the 
function state change section reads the value stored In 
5 another storing section 26 in step S113, and changes 
the value of the function states stored In the function 
state storing section 25 into the read value. Then, the 
function state change section 26 stops the end timer 
(step S1 19). 

10 [0051] FIG. 5 Is a flowchart Illustrating the details of 
the timer setting process (step S108). The function 
change section 26 operates In the timer setting process. 
The function change section 26 extracts function spec- 
ification information from the function state change In- 

f 9 formation o utputted from the change determination sec- 
tion 23 (step S201). Then, the function state change 
section 26 determines whether the function specifica- 
tion information has been extracted In step S201 or not 
(step S202). When it is determined that the function 

20 specification information has been extracted in step 
S201 , the function state change section 26 proceeds to 
step S203. In this case, the function state change sec- 
tion 26 determines whether both the start timer and the 
end timer have been unset or not (step S203). When It 

29 is determined that both the start timer and the end timer 
have been unset, the function state change section 26 
proceeds to step S204. When it Is determined In step 
5202 that the function specification information has not 
been extracted In step S201 , or determined In step S203 

so that neither the start timer nor the end timer have been 
unset, the function state change section 26 ends the tim- 
er setting process without completing the following 
processing. Thus, even If the wireless communications 
terminal 20 repeatedly receives the control data, it is 

£5 possible to prevent the two timers from having values 
repeatedly set therein. 

[0052] Then, the function state change section 26 ex- 
tracts, from the function state change information out- 
putted from the change determination section 23, a start 

<to time and an end time included in the time specification 
Information (step S204). The start time and the end time 
extracted in step S204 are hereinafter represented as 
IS and TE, respectively. Then, the function state 
change section 26 determines whether the start time 

4* and the end time have been extracted In step S204 (step 
S205). When It Is determined that both the start time and 
the end time have been extracted In step S205, the func- 
tion state change section 26 proceeds to step S206. 
When it is determined that either the start time or the 

so end time has been extracted, the function state change 
section 26 proceeds to step S215. When neither the 
start time nor the end time has been extracted, the func- 
tion state change section 26 proceeds to step S211 . 
[0053] When It Is determined that both times have 

55 been extracted in step S206, the function state change 
section 26 obtains a current time (step 5206). The ob- 
tained current time is hereinafter represented as TC. 
Then, the function state change section 26 compares 
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the start time TS and the end time TE with the current 
time TC (step S207). When carrying out such a compar- 
ison, the function state change section 26 may compare 
hours and minutes of TS, TE, and TC, or may compare 
hours, minutes, and seconds thereof. When TC is small- 
er than TS (I.e., the current time Is earlier than the start 
time), the function state change section 26 proceeds to 
step S208. In this case, the function state change sec- 
tion 26 sets the start timer to (TS-TC) and the end timer 
to (TE-TS) (step S208). Then, the function state change 
section 26 activates the start timer (step S209), and pro- 
ceeds to step S215. The start timer Is timed out when 
time corresponding to the set value of the timer has 
lapsed. When it is determined In step S207 that TC is 
equal to or greater than TS and Is smaller than TE (I.e., 
the current time Is the same as or later than the start 
time, and Is earlier than the end time), the function state 
change section 26 sets the start timer to 0 (Indicating 
that the start timer will be timed out immediately) and 
the end timer to (TE-TC) (step S210), and proceeds to 
step S215. When TC is equal to or greater than TE (I. 
e., the current time is later than the end time), the func- 
tion state ch ange section 26 proceeds to step S2 1 5 with- 
out setting values In the two timers. 
[0054] When It is determined in step S206 that neither 
the start time nor the end time has been extracted, the 
function state change section 26 extracts the duration, 
if any, from the time specification Information (step 
S211). The duration extracted In step S211 Is hereinafter 
represented as TX. Then, the function state change sec- 
tion 26 determines whether the duration has been ex- 
tracted In step S211 or not (step S212). When it is de- 
termined that the duration has been extracted In step 
S211 , the function state change section 26 sets the end 
timer to TX (step S21 3). Then, the function state change 
section 26 sets the start timer to 0 (step S21 4), and pro- 
ceeds to step S215. 

[0055] In step S215, the function state change section 
26 stores the function specification Information extract- 
ed In step S201 . The function specification Information 
stored In step S215 Is used In the process (steps S112 
to S11 6) performed when the start timer has timed out. 
[0056] In the process shown in FIG. 5, when it is de- 
termined in step S205 that either the start time or the 
end time has been extracted. It Is assumed that the func- 
tion state change section 26 determines that the format 
of the time specification Information is not correct, and 
does not 6et values In the two timers. In this case, how- 
ever, the function state change section 26 may set val- 
ues to the two timers based on the extracted time. 
[0057] Alternatively, the function state change proc- 
ess may be performed In the wireless communications 
terminal 20 by preparing a program operated In accord- 
ance with the flowcharts shown In FIGS. 4 and 5, and 
making a CPU (not shown) incorporated in the wireless 
communications terminal 20 execute the program. In 
this case, the program may be preinstalled In the wire- 
less communications terminal 20, or downloaded for 



use In the wireless communications terminal 20 by using 
the wireless communications function. 
[0058] FIGS. 6A to 6C are Illustrations showing exem- 
plary structures of the control data 31 transmitted from 
$ the terminal control device 1 0 to the wireless communi- 
cations terminal 20. The control data 31 a shown In FIG. 
6A is used in the case of desiring to restrict the function 
of students' wireless communications terminals (e.g., 
mobile phones) within the fu notion state change area (in 
to this case, a school classroom) during class. As the ter- 
minal control device 10 transmitting the control data 
31a, a server controlling the function states of a mobile 
phone is placed, for example, as shown in FIG. 1. Both 
the server and the wireless communications terminal 
t3 are capable of short-range wireless communications 
such as Bluetooth. The server Is placed on a wall around 
a doorway 41 of the classroom for transmitting, only 
when the students are taking lessons, the control data 
31a at regular intervals (for example, once every 0.1 
seconds) to change a function state(s) of the students' 
mobile phones, etc. 

[0059] The control data 31 a includes control target in- 
formation and function state change Information. The 
control target Information Includes two pieces of non- 
target Information. The two pieces of non-target infor- 
mation Indicates that the wireless communications ter- 
minals of ALL the users who belong to either a TEACH- 
ER or a STAFF group are not to be subjected to a func- 
tion state change. In other words, two pieces of non- 
target Information indicates that the wireless communi- 
cations terminal of a user who does not belong to any 
of the TEACHER and the STAFF groups (e.g., student) 
Is to be subjected to a function state change. 
[0060] The function state change information Includes 
four pieces of function specification information, and a 
start time and an end time as time specification informa- 
tion, thereby indicating that the function states of the 
wireless communications terminal are to be changed In 
order to turn a speaker OFF, a vibration alert ON, a tel- 
ephone signal transmission OFF, and an e-mail trans- 
mission OFF from 19:00 to 20:30. When the students 
enter the classroom, their mobile phones receive the 
control data 31a. The function state values of the stu- 
dents' mobile phones are changed temporarily, from 1 9: 
00 to 20:30, Into values Included in the function specifi- 
cation information of the control data 31 a by thefunctlon 
state change process (see FIGS. 4 and 5), thereby turn- 
ing the students' mobile phones "muted, telephone sig- 
nal transmission OFF, and e-mail transmission OFF" 
from 19:00 to 20:30. As such, the function of the stu- 
dents' mobile phones is temporarily, that is, when they 
are taking lessons, restricted within a predetermined 
range. 

[0061 ] Assume that, for example, a student enters the 
classroom with his/her mobile phone OFF and turns it 
ON in the classroom in order to avoid his/her mobile 
phone being subjected to a function state change. Even 
in this case, with the server capable of obtaining, based 
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on the process end notification 32 transmitted from the 
mobile phone that has received the control data 31 a, an 
Identifier of the mobile phone whose function state(s) 
has been changed, a server administrator (e.g., teach- 
er) can detect the student whose mobile phone has not 
been subjected to a function state change by checking 
the identifiers obtained by the server. 
[0062] The control data 31b shown In FIG. 6B Is used 
In the case of desiring to turn the volume of a person's 
(hereinafter assumed to be "Taro") headphone to the 
maximum within the function state change area (In this 
case, Taro's room). Here, assume that a control system 
fora wireless communications terminal usingthe control 
data 31b includes a component stereo system as the 
terminal control device 10 and the headphone as the 
wireless communications terminal 20. Note that both the 
component stereo system and the headphone are ca- 
pable of short-range wireless communications such as 
Bluetooth. The component stereo system Is placed in 
Taro's room, and transmits the control data 31 b at reg- 
ular Intervals to change the function states of Taro's 
headphone. 

[0063] The control data 31 b Includes control target In- 
formation and the function state change Information. 
The control target information Includes a piece of target 
Information. The target Information Indicates that the 
wireless communications terminal whose user's name 
is TARO and group name is HEADPHONE (I.e., Taro's 
headphone) Is subjected to a functlonstate change. The 
function state change Information Includes a piece of 
function specification Information indicating that the 
function states of the wireless communications terminal 
are to be changed to turn the volume of the speaker to 
MAX (maximum). Furthermore, the group name HEAD- 
PHONE and the user's name TARO are stored in Taro's 
headphone as owner information. With the control data 
31b transmitted under such circumstances from the 
component stereo system to the headphone, It Is pos- 
sible to automatically turn the volume of the headphone 
to the maximum when Taro enters his room with his 
headphone on. 

[0064] The control data 31c shown In FIG. 6C is used 
for the wireless communications terminal (here, it is re- 
ferred to as "PDA-light! that can function as a telephone 
only when It Is In the vicinity of a specific server. The 
PDA-light Is assumed to be a device that has a tele- 
phone function, but usually sends and receives a text 
message only In order to provide various services Inex- 
pensively. When it is necessary to make a call, a user 
of the PDA-light moves toward the neighborhood of a 
nearby server, which is placed in various locations. Both 
the server and the PDA-light are capable of short-range 
wireless commun teal ions such as Bluetooth, and the 
server transmits the control data 31c at regular Intervals 
for controlling the function states of the PDA-light. 
[0065] The control data 31 c includes control target in- 
formation and function state change information. The 
control target Information Includes a piece of target In- 



formation. The target Information Indicates ALL users' 
wireless communications terminals belonging to a PDA- 
light group (i.e., all PDA-lights) are subjected to a func- 
tion state change. The function state change Informa- 
s tion Includes a piece of function specification Informa- 
tion and duration as time specification Information. The 
function specification information and the duration indi- 
cate that the function states of the wireless communica- 
tions terminal are to be changed so that the telephone 
10 function turns ON for only 600 seconds. Furthermore, a 
group name PDA-light Is stored as owner Information In 
each PDA-light. Thus, the PDA-light, which usually does 
not function as a telephone, can be used as a telephone 
for only 600 seconds If It receives the control data 31c 
In the vicinity of the server. 

[0066] As described above, In the control system for 
a wireless communications terminal according to the 
present embodiment, the wireless communications ten 
mlnal stores owner Information and function states, and 
the terminal control device transmits, to the wireless 
communications terminal, control data Including control 
target information fortermina! specification and function 
state change information indicating a function state(s) 
of the terminal to be changed. The wireless communi- 
cations terminal determines whether the function state 
(s) Is to be changed or not, based on the stored owner 
information and the received control target Information, 
and changes the stored function states in accordance 
with the determination result. Thus, It Is possible to 
change a function state(s) of a specific wireless com- 
munications terminal. 

[0067] Furthermore, the wireless communications 
terminal transmits a process end notification which indi- 
cates whether its function state(s) has been changed or 
not, the notification including the terminal's own identi- 
fier. With the process end notification transmitted from 
the terminal, the terminal control device can check that 
the wireless communications terminal has changed Its 
function state(s), thereby enabling the function state(s) 
to be changed effectively. 

[0068] While the Invention has been described In de- 
tail, the foregoing description Is in all aspects Illustrative 
and not restrictive. It is understood that numerous other 
modifications and variations can be devised without de- 
parting from the scope of the Invention. 



Claims 

1 . A control system for at least one wireless commu- 
nications terminal for controlling a function of the at 
least one wireless communications terminal, com- 
prising: 

a terminal control device (10); and 
the at least one wireless communications ter- 
minal (20), 

the terminal control device comprising: 
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control data generation means (11) for 
generating control data Including control 
target Information to specify a terminal of 
the at least one wireless communications 
terminal to Decontrolled, and function state 5 
change Information about a change made 
in a function state of the terminal; and 
transmlttl n g means ( 1 2) for transmlttl ng the 
control data generated by the control data 
generation means to the at least one wire- « 
less communications terminal, and 

each of the at least one wireless communica- 
tions terminal comprising: 

13 

function state storing means (25) for stor- 
ing the function state of the wireless com- 
munications terminal; 
receiving means (21) for receiving the con- 
trol data transmitted from the terminal con- so 
trol device; 

extraction means (22) for extracting the 
control target information and the function 
state change information from the control 
data received by the receiving means; 25 
determination means (23) for determining, 
based on the control target Information ex- 
tracted by the extraction means, whether 
the function state stored In the function 
state storing means Is to be changed or so 
not; and 

change means (26) for changing, in ac- 
cordance with a determination result ob- 
tained by the determination means, the 
function state stored in the function state 35 
storing means, based on the function state 
change information extracted by the ex- 
traction means. 

The control system according to claim 1 , wherein *o 

each of the at least one wireless communica- 
tions terminal further comprises owner information 
storing means (24) for storing owner information of 
the wireless communications terminal, and 

the determination means determines, based 4* 
on the control target Information extracted by the 
extraction means and the owner Information stored 
in the owner information storing means, whether the 
function state stored in the function state storing 
means is to be changed or not. so 

The control system according to claim 2, wherein 

each of the at least one wireless communica- 
tions terminal further comprises response transmit- 
ting means (27) for transmitting, to the terminal con- 55 
trol device, a response which indicates whether the 
function state stored In the function state storing 
means has been changed or not, the response In- 



cluding Identification Information of the wireless 
communications terminal, and 

the terminal control device further comprises: 

response receiving means (13) for receiving 
the response transmitted from the at least one 
wireless communications terminal; 
process history storing means (14) for storing 
the response received by the response receiv- 
ing means as a process history; and 
management means (15) for changing, based 
ontheprocess history stored In the process his- 
tory storing means, a content of the control data 
to be generated by the control data generation 
means. 

4. The control system according to claim 2, wherein 

the function state change information In- 
cludes function specification Information Including 
a value to be set in the terminal to be controlled and 
time specification information specifying a period of 
time during which the value included in the function 
specification information of the terminal Is effective, 
and 

the change means changes, only within the 
period of time specified by the time specification In- 
formation, the function state stored In the function 
state storing means into the value Included in the 
function specification information. 

5. A terminal control device (1 0) controlling a function 
of at least one wireless communications terminal, 
comprising: 

control data generation means (11) for gener- 
ating control data including control target Infor- 
mation to specify a terminal of the at least one 
wireless communications terminal to be con- 
trolled and function state change Information 
Indicating a change made In a function state of 
the terminal; and 

transmitting means (1 2) for transmitting, to the 
wireless communications terminal, the control 
data generated by the control data generation 
means. 

6. A wireless communications terminal (20) structured 
so that a function thereof is controllable by a termi- 
nal control device, comprising: 

function state storing means (25) for storing the 
terminal's own function state; 
receiving means (21 ) for receiving, from the ter- 
minal control device, control data Including con- 
trol target information to specify a terminal to 
be controlled and function state change infor- 
mation Indicating a change made in the function 
state; 
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extraction moans (22) for extracting the control 
target Information and the function state 
change Information from the control data re- 
ceived by the receiving means; 
determination means (23) for determining, 5 
based on the control target Information extract- 
ed by the extraction means, whether the func- 
tion state stored In the function state storing 
means Is to be changed or not; and 
change means (26) for changing, In accord- *o 
ance with the determination result obtained by 
the determination means, the function state 
stored in the function state storing means, 
based on the function state change Information 
extracted by the extraction means. f$ 

7. A control method for at least one wireless commu- 
nications terminal controlling a function of the at 
least one wireless communications terminal by us- 
ing a terminal control device, 20 

the method being executed with a function 
state of each of the at least one wireless communi- 
cations terminal being stored In the wireless com- 
munications terminal, wherein the method compris- 
es: 25 



a terminal control device, 

the program being executed with a function 
state of each of the at least one wireless communi- 
cations terminal being stored In the wireless com- 
munications terminal, comprising: 

a receiving step of receiving control data includ- 
ing control target Information to specify a termi- 
nal to be controlled and function state change 
Information indicating a change made In the 
function state of the terminal; 
an extraction step of extracting the control tar- 
get information and the function state change 
information from the received control data; 
a determination step of determining, based on 
the extracted control target Information, wheth- 
er the stored function state Is to be changed or 
not; and 

a change step of changing, in accordance with 
the determination result, the stored function 
state based on the extracted function state 
change Information. 



a generation step, performed by the terminal 
control device, of generating control data in- 
cluding control target Information to specify a 
terminal of the at least one wireless communl- so 
cations terminal to be controlled and function 
state change Information indicating a change 
made In the function state of the terminal; 
a transmitting step, performed by the terminal 
control device, of transmitting the generated 35 
control data to the wireless communications 
terminal; 

a receiving step, performed by the wireless 
communications terminal, of receiving the 
transmitted control data; *o 
an extraction step, performed by each of the at 
least one wireless communications terminal, of 
extracting the control target information and the 
function state change information from the re- 
ceived control data; 4* 
a determination step, performed by each of the 
at least one wireless communications terminal, 
of determining whether the stored function 
state is to be changed or not based on the ex- 
tracted control target information: and so 
a change step, performed by each of the at 
least one wireless communications terminal, of 
changing the stored function state based on the 
extracted function state change Information In 
accordance with the determination result. 55 
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